The materials of the article are studies that are conducted with the aim of expanding the use of non-traditional raw materials for functional purposes in the technology of bakery products. Research is conducted to determine the effect of spiciness cinnamon on the quality of semi-finished products and finished bakery products from wheat flour enriched with flax seeds oil meal.
Introduction
Modern people consume a lot of refined foods. The component of the daily diet of a person is bread. Therefore, enriching it with dietary fiber and giving it the properties of a health product is topical.
To enhance the health properties of bakery products, it is advisable to introduce flax seeds and products of its processing into their recipes [1, 2, 3] . In particular, flax seeds oil meal valuable in chemical composition raw materials. It is a by-product of flax oil production by the method of "cold" pressing [4] . Taking into account that flax seeds oil meal has 11 times more than wheat flour, the content of dietary fiber, both soluble and soluble, was included by scientists [5] into the formula of wheat bread from the first grade flour. The dough baking shows that with the aim of maximally enriching the bread with the oil meal components, taking into account the technological aspects of its use, it is advisable to add 7.5 % of the flax seeds oil meal into the dough. According to the organoleptic indicators, such products have flax off-flavor and flavor [5] . Spices are used to improve the taste and flavor of products in the bakery. Cinnamon is one of the most common spices in bakery. However, cinnamon is used primarily for finishing bakery products, and not as dough ingredient. Therefore, there is insufficient information in the literature about its optimal dosage as a prescription ingredient and the influence on the course of the technological process and the quality of the products.
Given the antibacterial properties of cinnamon, Spanish scientists [6] developed a new type of packaging for bakery products made of paper impregnated with brown oil. Such package was called "active", because it inhibits the growth of mold of microflora in products wrapped up in them by 96 %. This property of cinnamon will help prevent molding of finished products, in the recipe of which it is introduced.
Along with a fraction of flax seeds in the formula of wheat bread, cinnamon will also have a positive effect on human health, because it: prevents the formation of blood clots due to the content of the valuable aldehyde of brown matter; helps stabilize blood sugar and increase insulin sensitivity; strengthens the cardiovascular system; thanks to its antibacterial, antiviral and anti-inflammatory properties, it helps to treat external and internal infections; helps to reduce the increased acidity in the stomach [7] .
The aim of research is determination of the cinnamon influence on the course of the technological process, the quality of the finished products and the preservation of freshness of bakery products enriched with flax seeds oil meal. The given researches will allow to expand assortment of nonconventional raw materials in technology of bakery products.
To achieve this aim, the following tasks are formulated: -to establish the optimum dosage of cinnamon for obtaining products of traditional quality; -to investigate the cinnamon effect on molding of products.
Materials and Methods
Spice cinnamon is used in the form of powder and flax seeds oil meal from the production of «Zhitomirbioproduct», produced by the method of "cold" pressing.
To assess the quality of bread with the addition of cinnamon and to determine its optimal dosage, a laboratory baking dough is carried out. During the study, dough made from first grade flour was prepared with cinnamon in the amount of 2; 4 and 6 % to the mass of flour. The control sample has the following formula: wheat flour of the first grade -100 g, yeast -3 %, salt -1.5 %, flax seed oil meal -7.5 %. Humidity of all dough samples is 42 %. The dough is cooked in a freeform way. The duration of fermentation of all dough samples is 170 minutes. Before mixing the dough, the cinnamon and the flax seed meal are mixed with wheat flour. The dough is kneaded in a two-speed kneader. The dough is handled manually, the dough pieces are stored in a thermostat at a temperature of (38±2) °C and relative humidity (78±2) % until ready. The products are baked in a cabinet oven at a temperature of 220...240 °C.
The bread quality is evaluated according to physical and chemical (specific volume, acidity) and organoleptic characteristics (appearance, crustal surface condition, porosity structure, taste, flavor) [8] . The organoleptic evaluation is carried out by comparing the quality of the products obtained with standard indices. The assessment is attended by five tasters-experts in the bakery industry. Each indicator is assessed on a five-point scale. Each score characterizes a certain level of quality: "5" -excellent, "4" -good, "3" -satisfactory, "2" -not satisfactory, "1" -not satisfactory. The conclusion is made based on the processing of expert assessments.
The content of aromatics in finished products is evaluated by the number of bisulphite-binding compounds [9] . This method is based on the ability to bind aldehydes and certain ketones with sodium bisulphite to form adducts. The method consists in preliminary removal of unreacted bisulphite with iodine followed by destruction of the sodium bicarbonate adduct and bisulphite processing, which is discharged, equivalent to the content of carbonyl compounds.
The hardening degree of bread is also investigated for crumbling of crumb. Crumbling is estimated by crumb formation due to friction of two pieces of bread crumbs weighing 5 g cut in the form of a parallelepiped by shaking for 5 minutes on a shaker IKA HS 501 digital (IKA®-Werke GmbH & Co. KG (Germany)). Crumbling is expressed as the ratio of the mass of crumb to the weight of the bread sample in percent [8] .
Control of microbiological contamination by mold is determined by the number of colony forming units in 1 g of product [10] .
The results of the experimental studies are processed using methods for calculating the statistical validity of the measurement results. Approximations of the empirical data are carried out using MSExcel spreadsheets (2010 version).
Results
Analysis of the results ( Table 1 ) of laboratory baking dough identifies that in the case of the addition of cinnamon, the initial acidity of the dough does not change, but the final acidity of the semi-finished products decreases according to the increase in dosage. The duration of proofing of dough billets with cinnamon is increased, especially at a dosage of 6 % for 18 minutes compared to the control.
The decrease in acid storage and the increase in the duration of proofing the dough pieces are probably due to deterioration in the fermentation intensity of the dough. Thus, it is found that in the case of the cinnamon addition, a decrease in the amount of carbon dioxide released is observed. In this case, in the case of dosing, 2 % of the flour mass decreases by 1.5 %, and 4 and 6 % by weight of the flour by -12.5...29 % compared to the control. This, probably, is due to the deterioration of yeast fermentation activity, which is due to the antibacterial properties of cinnamon.
In addition, it is found that in the case of dosing cinnamon 4 and 6 % of the flour mass, the gas-retaining capacity of the semi-finished products is reduced. Probably this is due not only to the less intense fermentation of these semi-finished products, but also to the strengthening of gluten dough under the action of constituents of cinnamon. Assumptions for strengthening gluten are confirmed by the dough running.
The study of the cinnamon influence on the quantity and quality of gluten shows ( Table 2 ) that the cinnamon addition does not affect the amount of gluten in the dough, but strengthens it, as evidenced by the results of extensibility and elasticity. In the case of dosing 4 and 6 % of the weight of flour, gluten is significantly strengthened, which in turn worsens its elasticity. 
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Table 2
The quantity and quality of gluten in the dough n=3, p≤0.95
Indicator Control
Cinnamon, % by flour weight The change in the quality of semi-finished products due to the addition of cinnamon influences the formation of specific volume, form stability and porosity of finished products.
It is found that the specific volume of finished products with cinnamon application in the case of dosing of 2 % to the weight of flour is somewhat improved, probably due to the improvement of the elastic properties of the dough, and in case of dosing 4 and 6 %, probably due to significant gluten strengthening and deterioration of yeast fermentation activity .
The form-stability of the products for dosing 2 % and 4 % of cinnamon is better than in the control, however, high gluten elasticity and low intensity of fermentation of the dough by 6 % cinnamon dosing caused a significant reduction in the shape stability of the products.
The use of cinnamon in the formula of wheat bread in an amount of up to 2 % of the mass of flour forms the taste and aroma of the products is inherent in wheat bread with a pleasant cinnamon flavor. Dosage of cinnamon to 4 % of the flour mass also provides good consumer characteristics of products, however, more pronounced off-flavor and flavor of cinnamon can limit the circle of consumers of such products. The use of 6 % of cinnamon in the recipe of products leads to a significant deterioration in the volume of products and provides them with too intense flavor. Determination of the content of bisulphite-binding substances in the crumb and crust of products confirmed improvements in the fragrance of products with the cinnamon addition.
The analysis of the products during storage for the indicators of crumbling and deformation of the crumb of the product with the addition of cinnamon retain freshness similar to the control one.
Conclusions
The research results show that in order to improve the quality of wheat bread enriched with flax seeds oil meal, and to expand the assortment of bakery products with health properties, it is recommended to use spicy cinnamon in the formula of wheat bread in an amount of up to 2 % of the flour mass. Dosage of cinnamon to 4 % of the flour mass also provides good consumer characteristics of products, however, more pronounced off-flavor and flavor of cinnamon can limit the circle of consumers of such products. Dosage of 6 % of cinnamon leads to a significant deterioration in the volume of products and provides them with too intense flavor. Determination of the content of bisulfite-binding substances in the crumb and crust of products confirms improvements in the fragrance of products with the cinnamon addition.
It has been established that the cinnamon dosage in dough leads to an increase in the elastic properties of gluten, and the more, the more it is added. Along with this, it is noted that cinnamon leads to a decrease in the fermentation intensity of the dough. These factors and cause the deterioration of the volume of finished products in the case of dosing cinnamon in an amount of 4 % or more.
It is proved that the use of cinnamon prolongs the freshness duration of bakery products enriched with flax oil meal.
The obtained results allow expanding the assortment of non-traditional raw materials in the technology of bakery products, namely spices of cinnamon, which plays the role of a structure-forming agent. Further research will concern the effect of cinnamon on the structural and mechanical properties of the dough, both from wheat flour varieties and mixtures of rye and wheat.
